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(57) An ink jet head for performing the recording by 
discharging the inks comprises an element substrate 
provided with a plurality of discharge energy generating 
elements for discharging the inks and a grooved member 
integrally having a discharge port, a plurality of grooves 
constituting ink flow passages provided corresponding 
to the discharge energy generating elements, a plurality 
of recess portions constituting a plurality of liquid cham- 
bers for supplying the inks to a plurality of ink flow pas- 
sages, and separation grooves provided between the 
plurality of recess portions to separate between the 



recess portions constituting the liquid chambers, the ele- 
ment substrate and the groove member being jointed 
together. 

The liquid chambers are separated by the separa- 
tion grooves for preventing the inks from flowing between 
the liquid chambers. 
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Description 

[0001] The present invention relates to an ink jet 
recording head according to the preamble of claim 1 
and, an ink jet head unit and an ink jet apparatus com- 
prising such an ink jet recording head which performs 
the recording by discharging the liquid (e.g., ink) for 
recording as tiny liquid droplets through discharge ports 
to attach onto the recording medium, and more particu- 
larly to an ink jet head, an ink jet head unit and an ink jet 
recording apparatus for the color printing. The term 
"recording" for use with the present invention includes 
the printing onto the cloth or plastics. 
[0002] A conventional ink jet recording head is com- 
prised of a ceiling plate (grooved member) 1 1 20 having 
a plurality of discharge ports 1105 for discharging the 
ink, a recess portion 1118 which is a common liquid 
chamber for holding the ink to be supplied to discharge 
ports 1 105, and ink flow passages 1 106 for communi- 
cating the common liquid chamber to discharge ports 
1 1 05, and a silicon substrate 1 1 1 9 on which electrother- 
mal converters (not shown) for giving discharge energy 
to the ink within ink flow passages 1 1 06 are formed cor- 
responding to the ink flow passages 1106, the silicon 
substrate being joined with the ceiling plate, as shown in 
Fig. 37 (a perspective view as looked from the opposite 
side of the discharge ports) and Fig. 38 (a perspective 
view of the ceiling plate as looked from the side of its 
junction face with the substrate). Also, the silicon sub- 
strate 1 1 19 has a drive circuit for driving the electrother- 
mal converters incorporated therein, this drive circuit 
being electrically connected to wire bonding pads 1 122 
formed at the end portion of the silicon substrate 1119. 
And the silicon substrate 1119 is bonded by thermally 
conductive adhesive with an aluminum plate 1121 for 
releasing the heat from the silicon substrate 1119. The 
aluminum plate 1121 has a Wiring substrate 1125 
secured thereto, which relays the signal between the 
drive circuit and the ink jet recording apparatus, the ter- 
minals of the Wiring substrate 1 125 and the wire bond- 
ing pads 1122 of the silicon substrate 1119 being 
electrically connected through bonding wires (external 
wires) 1 1 23. 

[0003] On the other hand, in making the color print- 
ing, an ink jet unit 1 1 50 having an arrangement of a plu- 
rality of ink jet recording heads 1 1 51 for discharging the 
inks of different colors is used, as shown in Fig. 39. 
However, in this case, the size of the apparatus is diffi- 
cult to reduce because of the employment of the plural- 
ity of ink jet recording heads 1151, and the cost of the 
apparatus will be increased by the amount correspond- 
ing to the number of ink jet recording heads 1151, 
although the apparatus has the advantage of the fast 
printing. 

[0004] To resolve the above-mentioned problem, 
the inventors have attempted to create a small and inex- 
pensive ink jet head in such a way as to use a pressing 
force of a spring to force a grooved member having 



recess portions corresponding to a plurality of liquid 
chambers into contact with an element substrate having 
a plurality of electrothermal converters. 
[0005] However, in the case of such ink jet record- 

5 ing head, because a separation wall (liquid chamber 
wall) for separating between each liquid chamber is 
formed integrally with the grooved ceiling plate, it is 
apprehended that a gap may arise between the grooved 
ceiling plate and the substrate in a portion of this sepa- 

w ration wall, as above described, so that owing to this 
gap, the ink within each liquid chamber may permeate 
or diffuse, in which there is a risk of producing the color 
mixture of inks, with the degraded quality of the 
recorded image. 

15 [0006] It is conceived that a sealant is provided in 
the gap between this separation wall and the element 
substrate like the external periphery of a junction por- 
tion between the substrate and the grooved ceiling 
plate, but too much amount of sealant may overflow into 

20 adjacent flow passages, or too less amount of sealant 
can not make the sealing of the separation wall portion 
completely, whereby the amount of sealant is difficult to 
control, and the separation between adjacent liquid 
chambers could not be securely made. 

25 [0007] A generic ink jet head is known from the EP- 
A-0 322 228. A plurality of liquid chambers are provided 
on an element substrate, wherein groups of ink flow 
passages which correspond to and communicate with 
the respective liquid chambers are provided. 

30 [0008] JP-A-57 093 1 63 shows an ink jet head hav- 
ing one liquid chamber and one group of ink flow pas- 
sages. A groove is provided outside the ink flow 
passages. This groove is provided such that it sur- 
rounds the whole circumference of the portions contain- 

35 ing ink of the ink jet head in order to prevent excessive 
adhesive from infiltrating into the ink flow passages 
when the laminated substrate structures of the ink jet 
head are pressed onto each other. 
[0009] It is an object of the present invention to fur- 

40 ther develop an ink jet head according to the preamble 
of claim 1 such that a small and inexpensive ink jet 
recording head is provided which will produce no color 
mixture of inks. 

[0010] This object is achieved by the features of 
45 claim 1 . 

[001 1] Advantageous further developments are set 
out in the dependent claims. 

[001 2] An ink jet unit and an ink jet recording appa- 
ratus comprising such an ink jet head as defined above 
so are subject matters of claims 1 9, 20 and 21 , respec- 
tively. 

[0013] An element substrate is provided with a plu- 
rality of discharge energy generating elements for dis- 
charging the inks. A plurality of liquid chambers is 
55 provided on said element substrate. Groups of ink flow 
passages communicate correspondingly with said 
respective liquid chambers. A separation groove pre- 
vents the ink from flowing between liquid chambers and 
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corresponding groups of ink flow passages. 

[0014] The ink jet unit is mainly constituted of the 

above-described ink jet recording head, and an ink tank 

for holding the inks to be supplied to this recording 

head. 

[0015] The ink jet recording apparatus mainly com- 
prises the above-described recording head and means 
for conveying the recording medium for receiving the ink 
discharged from said recording head. 
[0016] Or it comprises the above-described ink jet 
recording head and drive signal supply means for driv- 
ing said recording head. 

Fig. 1 is an exploded perspective view showing the 
constitution of an ink jet recording head of the 
present invention. 

Fig. 2 is a perspective view of a grooved ceiling 
plate as looked from the substrate side. 
Fig. 3 is a schematic view of the ink jet recording 
head of Fig. 1 as looked from the orifice plate side. 
Fig. 4 is a cross-sectional view of the essence of an 
ink jet recording head. 

Fig. 5 is a cross-sectional view of the essence of an 
ink jet recording head. 

Fig. 6 is a cross-sectional view of the essence of an 
ink jet recording head. 

Fig. 7 is a perspective view of an example of a 
grooved member. 

Fig. 8 is a perspective view of an example of a 
grooved member. 

Fig. 9 is an enlarged view of a plurality of liquid 
chamber separation grooves in the nozzle portion 
of a grooved ceiling plate. 

Fig. 10 is a constitutional view of an example of an 
ink jet recording head. 

Fig. 1 1 is a typical view of a grooved ceiling plate. 
Fig. 12 is an enlarged view of liquid chamber sepa- 
ration grooves in the nozzle portion of the grooved 
ceiling plate as shown in Fig. 1 1 . 
Fig. 13 is a perspective view of an ink jet recording 
head of the invention, as looked from the rear side. 
Fig. 14 is a typical view of a grooved ceiling plate. 
Fig. 15 is an enlarged perspective view around 
common liquid chamber separation walls of the 
grooved ceiling plate. 

Fig. 16 is a view of an ink jet recording head of the 

invention, as looked from the rear side. 

Fig. 1 7 is a view showing an example of an element 

substrate. 

Fig. 18 is a typical view of a grooved ceiling plate. 
Fig. 19 is an enlarged view of a plurality of liquid 
chamber separation grooves in the nozzle portion 
of a grooved ceiling plate. 
Fig. 20 is a perspective view showing one example 
of an ink jet head. 

Fig. 21 is a typical view of a grooved ceiling plate. 
Fig. 22 is a perspective view showing the constitu- 
tion of an ink jet head. 



Fig. 23 is a cross-sectional view of the ink jet head. 
Fig. 24 is a perspective view showing the constitu- 
tion of an ink jet head. 

Fig. 25 is an upper view of a grooved ceiling plate. 
5 Fig. 26 is an enlarged perspective view around ink 

flow passages of an ink jet head. 

Fig. 27 is a view for explaining a sealing process. 

Fig. 28 is an enlarged view of the essence of a 

grooved member. 
w Fig. 29 is an enlarged view of the essence of a 

grooved member. 

Fig. 30 is an enlarged view of the essence of a 
grooved member. 

Fig. 31 is an enlarged view of the essence of a 
15 grooved member. 

Fig. 32 is an enlarged view of the essence of a 
grooved member. 

Fig. 33 is an enlarged view of the essence of a 
grooved member. 
20 Fig. 34 is a view for explaining an ink jet unit of the 
invention. 

Fig. 35 is a view for explaining the ink jet unit of the 
invention. 

Fig. 36 is a view for explaining an ink jet apparatus 

25 of the invention. 

Fig. 37 is a view of an ink jet head of the back- 
ground art as looked from the back side. 
Fig. 38 is a view showing a grooved ceiling plate of 
the background art. 

30 Fig. 39 is a view showing an ink jet head of the 
background art. 

[001 7] Preferred embodiments of the present inven- 
tion will be described below with reference to the draw- 
35 ings. 

< Example 1 > 

[0018] Fig. 1 is an exploded perspective view show- 
40 ing the constitution of an ink jet recording head of exam- 
ple 1 of the present invention. 

[0019] An element substrate (heater board) 2100 
has a plurality of energy generating elements (electro- 
thermal converters, not shown) provided for ink flow 

45 passages arranged on the surface, and typically is 
formed by applying the semiconductor manufacturing 
technologies to a silicon substrate. The wiring portion 
(not shown) conducting to electrothermal converters is 
formed on the element substrate 2100. A wiring sub- 

50 strate 2200 is connected at one end thereof to the wiring 
portion of the element substrate 2100 by bonding wire 
(not shown), and further is provided with a plurality of 
pads (not shown) for receiving electrical signals from a 
main device of an ink jet recording apparatus at the 

55 other end of the wiring substrate 2200. With such a con- 
stitution, an electrical signal from the main device is 
supplied to each electrothermal converter 
[0020] This ink jet recording head is provided with 
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fine discharge ports for discharging the ink, ink flow pas- 
sages communicating to discharge ports, and a plurality 
of liquid chambers (four liquid chambers in this exam- 
ple) for supplying the ink to ink flow passages. The liquid 
chambers are independent of each other and corre- 5 
spond to a plurality of discharge ports. Specifically, a 
number of grooves 2101 corresponding to each of ink 
flow passages, recess portions 110a to 110d corre- 
sponding to each liquid chamber, and an orifice plate 
2140 making up a discharge port face are formed inte- 10 
grally as a grooved ceiling plate (grooved member) 
2130, which is then pressed against the element sub- 
strate 2100, to complete the ink flow passages and the 
liquid chambers, as shown in Fig. 2. The orifice plate 
2140 is provided with discharge ports 2109, each dis- 75 
charge port 2109 communicating to grooves 2101. The 
recess portions 110a to 110d are partitioned by walls 
1 1 1 a to 1 1 1 c, respectively. The upper face of walls 1 1 1 a 
to 11 1c as shown, that is, the pressing surface against 
the heater board 100 is impressed with a separation 20 
groove 211 3a to 21 1 3c. Each separation groove 21 1 3a 
to 2113c extends to the external periphery of the 
grooved ceiling plate 2130. Further, the bottom portion 
of recess portion 1 1 0a to 1 1 0d as shown is formed with 
a supply opening 1 1 5a to 1 1 5d for supplying the ink to a 2 5 
corresponding liquid chamber. The material of grooved 
ceiling plate 2130 is polysulfone, for example. 
[0021 ] A support 300 made of metal which supports 
the back face of the element substrate 21 00 and that of 
the wiring substrate 200 on its plane is a bottom plate of 30 
this ink jet recording head. A presser spring 500 for 
pressing the grooved ceiling plate 2130 against the ele- 
ment substrate 2100 is provided. The presser spring 
500 has a bent portion of substantially U-character 
shape in cross section for exerting a pressure in linear 35 
and elastic manner to an area near the discharge ports 
2109 of the grooved ceiling plate 2130, pawls 500a for 
engaging into escape holes 305 provided on the sup- 
port 300, and a pair of rear legs 500b for receiving a 
force acting on the spring with the support 300. Also, at 40 
the top end of the support 300 on the discharge ports 
face side are formed grooves 310. The attachment of 
the wiring substrate 200 onto the support 300 is 
achieved by bonding such as adhesive. 
[0022] An ink supply member 600 for supplying the 45 
ink to the recess portions 1 10a to 1 10d (common liquid 
chamber) of the grooved ceiling plate 2130 is provided. 
Within the ink supply member 600, four ink supply tubes 
620 communicating to respective supply openings 1 15a 
to 115d are provided, with a filter 700 provided at the so 
end portion of each ink supply tube 620. The secure- 
ment of the ink supply member 600 can be simply per- 
formed by fitting the ink supply member 600 over a 
projection 150 on the side of supply openings 115a to 
115d of the grooved ceiling plate 2130, and extending 55 
two pins (not shown) on the back face side of the ink 
supply member 600 into and throughout holes 191,1 92, 
followed by thermal fusion. 
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[0023] The attachment of the ink supply member 
600 is achieved after pressing the grooved ceiling plate 
2130 against the heater board (element substrate) by a 
pressing spring 500, and in doing so, care must be 
taken to form an even gap between an orifice plate por- 
tion 2140 of the grooved ceiling plate 130 and the ink 
supply member 600. And a sealant is poured though a 
sealant inlet opening (not shown) provided above the 
ink supply member 600 to seal the bonding wire, as well 
as a gap between the orifice plate portion 2140 and the 
ink supply member 600, and further completely seal a 
gap between the orifice plate portion 2140 and a front 
end face of the support 300 through the grooves 310 
provided on the support 300. Then, the sealant 120 will 
permeate along separation grooves 2113a to 2113c, 
thereby filling the gap between the grooved ceiling plate 
2130 and the element substrate 2100. This allows not 
only the control of the amount of sealant to be made 
easier, but also the improved adherence of the sub- 
strate with the grooved ceiling plate to be attained, 
whereby the separation between liquid chambers can 
be attained more securely, with liquid chambers sup- 
plied with different inks, while preventing the inks from 
mixing in performing the color recording of using the 
multiple colors. The sealing within the separation 
grooves is preferably made as completely as possible, 
but a space may be permitted as far as the ink mixture 
is not produced. Fig. 3 is a front view of an ink jet record- 
ing head as looked from the side of the orifice plate por- 
tion 2140, and Fig. 4 is a cross-sectional view of a liquid 
chamber portion as cut in the vertical direction to the ink 
flow passage. 

[0024] In this example, as a sealant having adhe- 
sive power to polysulfone and capable of sealing by wire 
bonding, TSE399 (trade name) made by Toshiba Sili- 
cone was used. Also, each separation groove 2113a to 
21 13c had approximate dimensions 2 mm long, 0.2 mm 
wide and high. This construction of separation grooves 
is appropriately changed according to the used sealant 
or the material of ceiling plate member or the purposes. 

( Example 2 > 

[0025] For example, the number of separation 
grooves provided on the walls between adjacent recess 
portions in the grooved ceiling plate 21 30 is not limited 
to one for each wall, but as shown in Fig. 5, two separa- 
tion grooves 161 are provided for each wall 111a to 
111c in the grooved ceiling plate 2130, with a sealant 
120 permeated inside the separation groove 161 . In this 
case, the sealant in the separation wall portion has the 
improved adherence, and the improved reliability over 
the long term, as compared with example 1 . 

(Example 3) 

[0026] Further, as shown in Fig. 6, ribs 125a to 
125c are formed on the element substrate 2100 corre- 
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sponding to separation grooves 2113a to 2113c pro- 
vided on the walls 1 1 1 a to 1 1 1 c of the grooved ceiling 
plate 2130. The ribs 125a to 125c can be preferably 
made of photosensitive resin. It is possible to introduce 
the sealant into the separation grooves with the ribs pro- 
vided, but by fitting the ribs 125a to 125c with the sepa- 
ration walls 21 13a to 21 13c, it is possible to prevent the 
ink from each liquid chamber from permeating or diffus- 
ing without introducing the sealant, whereby the separa- 
tion between each liquid chamber becomes complete to 
resolve the problem of color mixture which may occur 
upon the color recording of using the inks of multiple 
colors. Furthermore, with these ribs, the positioning of 
the substrate with the grooved ceiling plate can be 
securely made. 

[0027] As described in the above examples, a sep- 
aration groove communication to the external periphery 
is provided on each wall-like portion for separating 
between recess portions corresponding to liquid cham- 
bers in a first member (grooved ceiling plate). By pour- 
ing the sealant into the separation grooves after 
pressing the first member and a second member 
together, or providing the ribs to be fitted into the sepa- 
ration grooves on the second member, the ink is pre- 
vented from permeating or diffusing between liquid 
chambers, which is effective to make the separation 
between liquid chambers completely. Thereby, in per- 
forming the color recording using the inks of multiple 
colors, the color mixture of inks can be prevented to 
reproduce the vivid color of each ink, which is effective 
to make the high quality recording. 

< Example 4 ) 

[0028] Fig. 7 is a perspective view of a grooved ceil- 
ing plate 1300 of the present invention as looked from 
the side of a heater board (element substrate) 2100. A 
plurality of liquid chambers (four chambers in the same 
figure) are provided, liquid chambers are partitioned by 
the walls 10a to 10c. Each liquid chamber is provided 
with a supply opening 20a to 20d for supplying the ink. 
The flow passages 45 leading to discharge ports are 
formed at an equal pitch over the entire area of a ceiling 
plate. A gap 46 between adjacent liquid chambers is 
formed in a dimension of an integral number times the 
pitch of flow passage. 

[0029] By forming a plurality of liquid chambers 
separately, different inks can be supplied to respective 
chambers, using one ink jet head unit to make the color 
printing, whereby the ink jet head unit can be fabricated 
in more compact form. In particular, by having the gap 
between divided liquid chambers to be an integral 
number times the pitch of flow passage, the number of 
flow passages for each liquid chamber can be changed 
if the separating position is changed. Also, since the gap 
between each liquid chamber is an integral number 
times the pitch of flow passage, the plurality of liquid 
chambers can be arranged near the ink flow passages, 



while maintaining the pitch of discharge ports of four 
colors at the recording. Therefore, the size of head can 
be reduced. 



[0030] In the following example, the sealing of sep- 
aration grooves as described in the previous example is 
tried to be more favorable to have a higher throughput. 
[0031] Fig. 8 is a perspective view showing a 
grooved ceiling plate in the fifth example of the inven- 
tion, Fig. 9 is an enlarged view of a plurality of liquid 
chamber separation grooves in the nozzle portion of the 
grooved ceiling plate as shown in Fig. 8, and Fig. 10 is 
a perspective view of an ink jet recording head accord- 
ing to the fifth example. 

[0032] The ink jet recording head of this example is 
four colors integrally provided. In Fig. 8, 100 is ink dis- 
charge nozzles, 1 10 is a plurality of liquid chamber sep- 
aration grooves having only nozzle portions formed 
therein and provided as the dummy nozzle, 130 is a 
common liquid chamber separation groove, 150 is a 
common liquid chamber separation groove wall, 1 60 is 
an orifice plate, 1 70 is a sealant inlet opening into the 
common liquid chamber separation groove 130, and 
180 is a common liquid chamber for storing each ink of 
color, four common liquid chambers provided. 
[0033] In Fig. 9, the liquid chamber separation 
groove 1 1 0, which is comprised of a plurality of separa- 
tion grooves, has the width corresponding to two ink dis- 
charge nozzles 100, including separation grooves 
leading to the common liquid chamber separation 
groove 130 and separation grooves disposed with the 
same width and interval as those of ink discharge noz- 
zles 100 which are provided three on either side thereof, 
the total number of dummy nozzles being seven. 120 is 
a hole opened in the orifice plate 160 corresponding to 
each of separation grooves constituting the liquid cham- 
ber separation groove 1 1 0. 

[0034] In Fig. 1 0, 520 is a grooved ceiling plate, and 
1 90 is a silicon substrate with electrothermal converters 
and a drive circuit incorporated therein, which is joined 
with the grooved ceiling plate 520. 521 is an aluminum 
plate for releasing the heat from the silicon substrate 
190. Also, the silicon substrate 190 is bonded by ther- 
mal conductive adhesive to the aluminum plate 521 . 
[0035] When the sealant is poured into the liquid 
chamber separation groove 110 between liquid cham- 
bers of the ink jet head, the sealant is applied on the sil- 
icon substrate 190 through the sealant inlet opening 
1 70 at the back end of the ceiling plate 520 by means of 
a dispenser. The applied sealant is poured into the com- 
mon liquid chamber separation groove 1 30 due to capil- 
lary force, coming to a central liquid chamber separation 
groove which is widest among the plurality of liquid sep- 
aration grooves 110 formed. 

[0036] When a sealing resin is poured from the 
common liquid chamber separation groove 130 into the 
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liquid chamber separation grooves 110, the sealing 
resin is first poured into only the central separation 
groove. If the sealant is filled in the central separation 
groove and overflows therefrom, overflowing sealant 
passes into adjacent separation grooves, so that the 
sealant is flowed successively into each separation 
groove located outwards of the central separation 
groove. 

[0037] Further, the sealant coming to through-holes 
at the top end of separation grooves is filled into the gap 
between the orifice plate near the separation grooves 
and the silicon substrate. 

[0038] The required amount of sealant is the 
amount of filling all the separation grooves, except for 
separation grooves adjacent to the ink discharge noz- 
zles 100, that is, in this example, the amount of filling 
five separation grooves including the central separation 
groove, and the gap between the orifice plate near the 
separation grooves and the silicon substrate. 
[0039] In pouring the sealant into the liquid cham- 
ber separation grooves, a hole 120 is opened in a por- 
tion of the orifice plate 1 60 corresponding to each liquid 
chamber separation groove 110 in this example, to 
escape the air remaining inside, thereby facilitating the 
sealant to come to the orifice plate 160. The sealant 
poured into each separation groove of the liquid cham- 
ber separation groove 1 1 0 is stopped due to surface 
tension of the hole 1 20 of the orifice plate 1 60. 
[0040] In this example, the liquid chamber separa- 
tion groove 1 10 is divided into a plurality of separation 
grooves, with separation grooves adjacent to the ink dis- 
charge nozzles 100 being filled with no sealant. There- 
fore, even if the filling amount of sealant is less than a 
predetermined amount, the sealant can be securely 
poured into some of a plurality of separation grooves. 
Also, when the filling amount of sealant is greater than 
the predetermined amount, the amount of sealant which 
was conventionally required to regulate to the least 
value can be poured readily because more volume of 
separation grooves into which the sealant essentially 
should not be poured will be allowed, whereby the sep- 
aration between liquid chambers is made securely and 
the yield is improved. 

{ Example 6 > 

[0041] Fig. 11 is a perspective view showing a 
grooved ceiling plate in the sixth example of the inven- 
tion, Fig. 12 is an enlarged view of a plurality of liquid 
chamber separation grooves in the nozzle portion of the 
grooved ceiling plate as shown in Fig. 1 1 , and Fig. 13 is 
a perspective view of an ink jet recording head accord- 
ing to the sixth example. 

[0042] In Fig. 1 1 , 200 is ink discharge nozzles, 210 
is a plurality of liquid chamber separation grooves hav- 
ing only nozzle portions formed therein and provided as 
the dummy nozzle, 230 is a common liquid chamber 
separation groove, 250 is a common liquid chamber 



separation groove wall, 260 is an orifice plate, 270 is a 
sealant inlet opening into the common liquid chamber 
separation groove 230, 280 is a common liquid cham- 
ber, and 225 is a groove provided on a portion of the ori- 

5 fice plate 260 corresponding to the common liquid 
chamber separation groove 230. 
[0043] In Fig. 12, the liquid chamber separation 
groove 210, which is comprised of a plurality of separa- 
tion grooves, has the width corresponding to two ink dis- 

w charge nozzles 200, including separation grooves 
leading to the common liquid chamber separation 
groove 230 and separation grooves disposed with the 
same width and interval as those of ink discharge noz- 
zles 200 which are provided three on either side thereof, 

15 the total number of dummy nozzles being seven. 220 is 
a hole opened in the orifice plate 260 corresponding to 
each of separation grooves constituting the liquid cham- 
ber separation groove 210. The groove 225 extends to 
the hole 220 opened in the centrally located separation 

20 groove which is widest among the separation grooves 
constituting the common liquid chamber separation 
groove 230. 

[0044] In this example, the process of pouring the 
sealant into the liquid chamber separation grooves 210 
25 is substantially the same as that of the previous exam- 
ple. 

[0045] While in the previous example, the sealant 
was poured into the gap portion due to capillary force, it 
should be noted that the groove 225 may be provided 

30 on the plane of the orifice plate 260 facing the silicon 
substrate 1 90 leading to the hole 220 opened in the ori- 
fice plate 260 within the liquid chamber separation 
groove 21 0 to effect the filling more reliably. Thereby, 
the sealant passing through the liquid chamber separa- 

35 tion groove 21 0 to the orifice plate 260 is poured more 
reliably into the gap between the orifice plate 260 and 
the silicon substrate 19 along the groove 225. 
[0046] In the above examples 5, 6, the following 
effects can be further provided. 

40 [0047] As described above, according to the 
present invention, sealant filling grooves for separation 
are provided between common liquid chambers, the fill- 
ing grooves arranged adjacent the ink discharge 
grooves has a dummy groove similar to the ink dis- 

45 charge grooves, serving as the wall for preventing 
excess sealant from flowing into the ink discharge 
grooves, with a through-hole opened in the orifice plate 
within the dummy groove, whereby the plurality of com- 
mon liquid chambers in the ceiling plate can be sepa- 

50 rated securely with good yield without causing the 
sealing resin to flow into the ink discharge grooves. 
[0048] Further, by providing a groove on the orifice 
plate opposite the silicon substrate underneath the 
through-hole opened in the orifice plate, the sealant can 

55 be poured more reliably between the silicon substrate 
and the orifice plate, which is effective to make the sep- 
aration between liquid chambers more securely. 
[0049] Next, there will be described an example for 
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pouring the sealant easily and with good yield from a 
sealant inlet opening (the end portion of the separation 
groove opposite to the discharge port side) when she 
sealant is poured into the separation grooves as previ- 
ously described. 

(Example 7) 

[0050] Fig. 1 3 is a perspective view of the essence 
of an ink jet head in this example, as looked from the 
side of wire bonding pads 220 in an opposite direction to 
the discharge port face on which the discharge ports 
are provided. The principal constitution is the same as 
those of previous examples, and is not described. 
[0051] 170 is a sealant inlet opening and 2240 is a 
sealant application portion. 2250 is a wiring substrate, 
bonding pads on the wiring substrate and bonding pads 
2220 on the element substrate 2100 being connected 
through bonding wires 2230. 

[0052] Herein, a ceiling plate 21 30 will be described 
below with reference to Figs. 14 and 15. Fig. 14 is a per- 
spective view of the ceiling plate 2 130 of the ink jet head 
as shown in Fig. 10 as looked from the side of a junction 
face with the silicon substrate 190, and Fig. 15 is an 
enlarged perspective view of the ceiling plate 2130 of 
Fig. 13 near the common liquid chamber separation 
wall. 

[0053] As shown in Fig. 14, the ceiling plate 2130 
has an orifice plate 160 and four ink supply openings 
which are integrally formed, four recess portions 180 
being formed through common liquid chamber separa- 
tion walls 150. Each recess portion 180 serves as a 
common liquid chamber for holding the ink when the 
ceiling plate 2130 is joined with a silicon substrate 190 
(see Fig. 10), each common liquid chamber being sup- 
plied with the ink of color in the order of black, cyan, 
magenta and yellow from the left side in Fig. 1 4 through 
an ink supply opening 260. In this example, the black ink 
has the number of flow passages and the capacity of liq- 
uid chamber which are significantly different from other 
colors. Also, the orifice plate 160 is formed with a plural- 
ity of discharge ports 105, each of which is in communi- 
cation with one of recess portions 180 through an ink 
flow passage 100 which is a groove, as shown in Fig. 
15. An electrothermal converter as previously described 
is provided for each ink flow passage 100, and by driv- 
ing the electrothermal converter based on a drive sig- 
nal, the ink on the electrothermal converter is heated 
rapidly to produce a bubble within the ink flow passage, 
and the ink is discharged though the discharge port 105 
by the growth of this bubble. 

[0054] Further, when the ink flow passages 100 in 
communication with the same recess portion 180 is 
made one group of ink flow passages, seven dummy 
nozzles 110, 111 similar to ink flow passages are 
formed between mutually adjacent ink flow passages, 
and among them, a central dummy nozzle 1 10 is wider 
than other dummy nozzles 111. The dummy holes 1 1 0, 



111 are in communication with the outside through 
holes 120 formed in the orifice plate 160, and among 
such holes 120, a central hole 120 leads to a groove 
1 25 formed in the orifice plate 1 60. 

5 [0055] On the other hand, on a junction face of each 
common liquid chamber wall with the silicon substrate 
190, a common liquid chamber separation groove 130 
extending from one end (top end) of the orifice plate 1 60 
to the other end (rear end) thereof is formed, the top end 

w extending to the central dummy hole 110. Also, at the 
rear end of each common liquid chamber separation 
groove 130, a sealant inlet opening 170 is disposed for 
pouring a sealant for sealing the gap between each 
common liquid chamber after joining the ceiling plate 

15 2130 and the silicon substrate 190, its width being 
greater than the common liquid chamber separation 
groove 130. That is, the size of the sealant inlet opening 
1 70 is greater than the cross section of the common liq- 
uid chamber separation groove 130. 

20 [0056] When the sealant is poured on the basis of 
the above-described constitution, the sealant is applied 
on the sealant application portion 2240 as shown in Fig. 
13 (by the slanting line in the figure), i.e., the silicon sub- 
strate 1 90 rearwards of the sealant inlet opening 1 70 by 

25 using pouring means such as a dispenser. The sealant 
applied on the sealant application portion 240 will enter 
the common liquid chamber separation groove 130 due 
to capillary phenomenon, and further come to the cen- 
tral dummy nozzle 1 1 0. The sealant after filling the cen- 

30 tral dummy nozzle 110 will overflow from the central 
dummy nozzle 110, and enter the dummy nozzle 111 
outwardly adjacent thereto from the back side. This 
operation is repeated successively to pour the sealant 
in the dummy nozzles 110, 111, until the gap between 

35 common liquid chambers is completely sealed. Herein, 
it is noted that by regulating the sealant to be applied to 
the sealant application portion 240 to an amount that 
the flow of sealant stops at the second dummy nozzle 
1 1 1 from the outermost side, the sealant will only enter 

40 the outermost dummy nozzle 111 but will not enter ink 
flow passages 100, even if the sealant overflows from 
the dummy nozzles 111. Also, since each dummy noz- 
zle 110, 111 is in communication with the outside 
through a respective hole 120, the sealant can be 

45 brought into the hole 120 by escaping the air inside 
each dummy nozzle 110, 111 when the sealant is 
poured into each dummy nozzle 110, 111. Then, the 
sealant is held on the surface of hole 1 20 due to surface 
tension. Further, since the groove 125 leading to the 

so central hole 120 among the holes 120 is formed on the 
orifice plate 1 60, the sealant is also poured to the con- 
tact face between the silicon substrate 190 and the ori- 
fice plate 1 60 to seat that face. 
[0057] The sealant used may be a silicone resin 

55 (TSE399 made by Toshiba Silicone) which is a hygro- 
scopic curable resin, for example. Also, the amount of 
sealant necessary to seal the gap between common liq- 
uid chambers in practice is about 0.15 mm per common 
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liquid chamber separation groove 130, and by providing 
a sealant inlet opening 1 70 which is wider than the com- 
mon liquid chamber separation groove 130 as 
described above, the sealant inlet opening 170 acts as 
a bank for sealant, so that the amount of sealant applied 
on the sealant application portion 240 can be increased 
by the amount of capacity for the sealant inlet opening 
170. If the amount of sealant applied increases up to 
e.g. about 1 mg, the application amount of sealant can 
be controlled stably by means of a dispenser. Conse- 
quently, there are no cases that the sealing between 
common liquid chambers is insufficient due to too less 
amount of sealant, or the sealant overflows into the ink 
flow passages 1 00 due to too much amount of sealant, 
whereby the sealing between common liquid chambers 
can be securely made, and the yield in the manufacture 
of the ink jet head is improved. The capacity of the seal- 
ant inlet opening 1 70 can be set in accordance with the 
thickness of dispenser needle and the positioning preci- 
sion of dispenser. 

(Example 8) 

[0058] Fig. 16 is a perspective view of the essence 
of an ink jet head according to the eighth example of the 
present invention. The ink jet head of this example has 
a sealant inlet opening 370 for pouring the sealant 
whose width is greater than that of a common liquid 
chamber separation groove (not shown), like the sev- 
enth example, but is different from the seventh example 
in that no wire bonding pad is formed in the area from 
the opening portion of each sealant inlet opening 370 to 
the rear end of a silicon substrate 390 (the opposite end 
of an orifice plate 360), this area being a sealant appli- 
cation portion 440. Other constitution is the same as the 
seventh example, and is not described. 
[0059] When the sealant is applied on the sealant 
application portion 440 by means of a dispenser, it is 
necessary that the gap between a dispenser needle 
and a silicon substrate 390 be kept 0.1 to 0.2 mm to reg- 
ulate the application amount stably. On the other hand, 
where wire bonding pads 420 are formed in the area 
from the sealant inlet opening 370 to the rear end of the 
silicon substrate 390, like the seventh example, if the 
used needle is a narrowest needle of 28 gauge, for 
example, with the thickness of needle being 0.32 mm, 
supposing that the variation in the positioning precision 
of needle is ±0.05 mm, and considering that the length 
of a wire bonding pad 420 is 0.2 mm, and the distance 
from the rear end of the silicon substrate 390 to the wire 
bonding pad 420 is 0.1 mm, it is necessary that the dis- 
tance from the rear end of ceiling plate 400 to the rear 
end of the silicon substrate 390 is 0.72 mm at the short- 
est. 

[0060] Thus, by arranging wire bonding pads 420 
as in this example, the distance from the rear end of the 
ceiling plate 400 to the rear end of the silicon substrate 
390 can be shortened by the amount of the length of 



wire bonding pad 420 which is equal to 0.2 mm, plus the 
distance from the rear end of the silicon substrate 390 to 
the wire bonding pads 420 which is equal to 0.1 mm, 
and thereby suffices to be at least 0.42 mm. Conse- 

5 quently, the silicon substrate 390 can be reduced in 
size, and the number of silicon substrates 390 to be 
taken from one wafer can be increased, whereby the 
wafer can be more effectively used. Also, since no 
bonding wires 430 interfere in applying the sealant, no 

10 hanging of the dispenser needle over the bonding wire 
430 will occur, and the application of the sealant can be 
facilitated. As a result, the bonding wires 430 are pre- 
vented from cutting off so that the yield in the manufac- 
ture of the ink jet head is improved. 

15 [0061] In practice, if the narrowest needle of 28 
gauge is used for the dispenser needle, the amount of 
sealant issuing from the needle is least and it takes 
more time for pouring, in which it is preferable to use the 
needle of 25 gauge or greater. In this case, the distance 

20 from the rear end of the ceiling plate 400 to the rear end 
of the silicon substrate 390 is necessary to be at least 
0.61 mm. The area where wire bonding pads 420 are 
not formed on the surface of the silicon substrate 390 is 
necessary to have a predetermined size not to interfere 

25 ' with the wire bonding pads in applying the sealant, in 
which it is no problem if the size of the sealant inlet 
opening 370 is greater than this area, because it is only 
needed to increase the application amount of sealant. 
[0062] As described above, the ink jet recording 

30 head and the ink jet unit of the examples 7, 8 have the 
ability of controlling stably the amount of sealant to be 
supplied to the sealant inlet opening in such a way as to 
construct the sealant inlet opening to be larger than the 
cross section of separation grooves at the end portion 

35 thereof opposite to the side where discharge ports are 
disposed, the separation grooves for separating 
between common liquid chambers having the sealant 
filled inside being disposed in the grooved member 
which is joined with the substrate. Consequently, the 

40 amount of sealant to be filled into the separation 
grooves is kept constant more easily, so that the sealing 
between common liquid chambers with the sealant can 
be made easily and securely. 

[0063] Also, where the substrate is larger in size 
45 than the grooved member, and the terminals into which 
a drive signal for driving the energy generating ele- 
ments is entered through the external wiring are pro- 
vided on a region of the junction face of the substrate 
with the grooved member and out of contact with the 
so grooved member, the sealant can be easily poured 
through the opening portion of the sealant inlet opening 
without the external wiring disturbing the pouring 
means, in such a way as to provide the terminal on the 
region except from the opening portion of the sealant 
55 inlet opening to the opposite end portion of the sub- 
strate where discharge ports are disposed. Also, in this 
case, owing to reduced size of the substrate, a less 
expensive ink jet head and ink jet head cartridge can be 
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provided. 

[0064] And an ink jet apparatus of the invention can 
discharge the inks in good conditions, since the gap 
between common liquid chambers of the ink jet head is 
securely sealed with the sealant by comprising an ink jet s 
head of the invention as above described. Also, the 
recording with a plurality of types of inks can be accom- 
plished with one ink jet head so that a smaller ink jet 
apparatus can be constructed. This is particularly effec- 
tive in making the color printing. w 

(Example 9) 

[0065] The head structure of this example is sub- 
stantially the same as that of the previous examples. 15 
[0066] However, it is to be noted that the inner wall 
of common liquid chamber separation groove has 
higher wettability due to the contact face of the separa- 
tion wall with the substrate in this example. 
[0067] To make such a constitution, it is necessary 20 
that the inner wall of common liquid chamber separation 
groove is treated to be hydrophilical, or the content face 
of the separation wall with the substrate is treated to be 
water repellent. 

[0068] When the sealant is poured into the separa- 25 
tion groove between liquid chambers of the ink jet head 
in this example, the sealant is applied on the silicon sub- 
strate at the rear end of the sealant inlet opening of the 
grooved ceiling plate by means of a dispenser. The 
applied sealant is flowed into the separation groove 30 
between liquid chambers due to capillary force to come 
to the dummy groove. Since the separation groove 
between liquid chambers has a width different from the 
dummy nozzle, a wider central dummy nozzle is in com- 
munication to the separation groove for the common liq- 35 
uid chamber. And when the sealing resin is poured from 
the separation groove between liquid chambers to the 
dummy nozzle, the sealant is first flowed into the central 
dummy nozzle, and when the sealant is filled in the cen- 
tral dummy nozzle, a meniscus is formed due to surface 40 
tension of sealing resin between the substrate and the 
dummy nozzle wall owing to a water repellent material 
covering the dummy nozzle wall and the surface of com- 
mon liquid chamber separation groove opposite to the 
substrate, so that the sealant will flow from the dummy 45 
nozzle outwards into the gap between the orifice plate 
and the substrate. Hence, the separation between the 
liquid chambers and the nozzles can be achieved with 
good yield and securely. 

50 

(Example 10) 

[0069] Fig. 1 7 shows a tenth example of the present 
invention. The contact faces of side wall portions of liq- 
uid chamber separation grooves of a grooved ceiling 55 
plate with a substrate 2100 provided with discharge 
energy generators (e.g., electrothermal converters) 
2300 are covered 1 with water repellent members 2310. 



[0070] The action is the same as in example 9. And 
when the sealing resin is poured from the separation 
groove between liquid chambers into the dummy noz- 
zle, the sealant is first flowed into a central dummy noz- 
zle, and when the central dummy nozzle is filled with the 
sealant, due to a water repellent member covering the 
dummy nozzle wall 1 1 5 and the surface of the common 
liquid chamber separation groove wall 150 opposite to 
the substrate, a meniscus is formed due to surface ten- 
sion of sealing resin between the substrate and the 
dummy nozzle wall, so that the sealant will flow from the 
dummy nozzle outwards into the gap between the ori- 
fice plate and the substrate. Hence, the separation 
between the liquid chambers and the nozzles can be 
made with good yield and securely. 

< Example 1 1 > 

[0071] In an eleventh example of the invention, 
water repellent members cover the contact faces of liq- 
uid chamber separation groove walls of a grooved ceil- 
ing plate with a substrate 2100, as well as both the 
dummy nozzle walls 1 15 and the common liquid cham- 
ber separation groove walls 1 50. 
[0072] The action is more effective than in exam- 
ples 10, 11. And when the sealing resin is poured from 
the separation groove between liquid chambers into the 
dummy nozzle, the sealant is first flowed into a central 
dummy nozzle, and when the central dummy nozzle is 
filled with the sealant, due to a water repellent member 
covering the contact face of both the dummy nozzle wall 
115 and the common liquid chamber separation groove 
wall 150 with the substrate 2100, a meniscus is formed 
due to surface tension of sealing resin between the sub- 
strate and the wall, so that the sealant will flow from the 
dummy nozzle outwards into the gap between the ori- 
fice plate and the substrate. Hence, the separation 
between the liquid chambers and the nozzles can be 
made with good yield and securely. 
[0073] The following example is intended to prevent 
the overflow of sealant from the separation grooves. 

(Example 12 > 

[0074] A grooved member as shown in Fig. 18 has 
a junction face A which is joined with a silicon substrate 
(not shown) formed with electrothermal converters for 
giving the discharge energy to the ink, and an orifice 
plate 160 which is provided crosswise to the junction 
face A, the junction face A being formed with a plurality 
of recess portions 180 which are common liquid cham- 
bers for holding the ink, and a plurality of ink flow pas- 
sages 100 corresponding to each recess portion 180, 
and the orifice plate 160 being formed with discharge 
ports for discharging the ink through ink flow passages 
100. And a common liquid chamber separation groove 
wall 150 for separating between adjacent recess por- 
tions is disposed between each recess portion 180, and 
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a common liquid chamber separation groove 130 is 
formed on the common liquid chamber separation 
groove wall 1 50 in the junction face A. 
[0075] As shown in Fig. 19, seven dummy nozzles 
1 10 are arranged between groups of ink flow passages 5 
100 arranged adjacently. That is, dummy nozzles 110 
are arranged at an interval equal to the groove pitch of 
the ink flow passages 100, and in particular, a centrally 
located dummy nozzle 110 has the width of two groove 
pitches of the ink flow passages 1 00, and is connected 
to a common liquid chamber separation groove 130, 
wherein three dummy nozzles 1 10 are formed symmet- 
rical with respect to the central dummy nozzle 110 as 
the center to have the width of the groove pitch of the ink 
flow passages 1 00. 

[0076] Also, the orifice plate 160 is bored with a 
hole 120 for each dummy nozzle 110, and is formed 
with a groove 125 leading to the hole 120 bored in the 
central dummy nozzle. 

[0077] Further, a partition wall between a third 
dummy nozzle 110 and a fourth dummy nozzle 110 
when counted from the central dummy nozzle connect- 
ing to a common liquid chamber separation groove 130 
in the direction toward the ink flow passages 100 
extends into a common liquid chamber 180 to serve as 
a liquid chamber separation groove wall 140. And 
between the liquid chamber separation groove wall 140 
and the common liquid chamber separation groove wall 
is formed a bank for sealing resin 145 in a depth direc- 
tion of the common liquid chamber 180. 
[0078] As shown in Fig. 20, the grooved ceiling 
plate 520 with the above constitution is joined, from the 
junction face A as shown in Fig. 1 8, with a silicon sub- 
strate 190 having electrothermal converters and a drive 
circuit incorporated therein, the silicon substrate 190 
being bonded with an aluminum plate 521 by thermal 
conductive adhesive to complete an ink jet head of the 
invention. Note that the aluminum plate 521 serves to 
release the heat from the silicon substrate 190. 
[0079] The action of this example will be described 
below with reference to Figs. 18 to 20. 
[0080] In the ink jet head as shown in Fig. 20, when 
the sealant is poured into the common liquid chamber 
separation groove 1 30 between common liquid cham- 
bers 1 80, the sealant is applied on the silicon substrate 
190 around the sealant inlet opening 170 of the grooved 
ceiling plate 520 as the grooved member by means of a 
dispenser. The applied sealant flows in the common liq- 
uid chamber separation groove 130 due to capillary 
phenomenon to come to the dummy nozzles 1 10. 
[0081] In this case, the sealant is first flowed into a 
central dummy nozzle 1 1 0. And after the central dummy 
nozzle 110 is filled with the sealant, the sealant over- 
flows from near the common liquid chamber separation 
groove walls and then from the dummy nozzles 110 
adjacent to the central dummy nozzle 1 10 to flow suc- 
cessively into adjacent dummy nozzles 1 1 0. Finally, the 
sealant is necessary to stop within seven dummy noz- 



zles 110. 

[0082] Thus, in pouring the sealant, by forming a 
pool for sealant in the dummy nozzle 110 adjacent to 
the central dummy nozzle 110, that is, providing a pool 
for sealing resin 145, as the sealant may overflow from 
the common liquid chamber 180 into the adjacent 
dummy nozzles 1 10, in such a way as to sink a portion 
of the common liquid chamber near the dummy nozzle 
1 1 0 in a depth direction of the liquid chamber, the seal- 
ant overflowing from the dummy nozzles 1 10 is flowed 
into the bank for sealant 145 and kept from flowing into 
the ink flow passages 100. 

[0083] Further, when the sealant is poured succes- 
sively from the central dummy nozzle 1 10 to the adja- 
cent dummy nozzles 110, the sealant must not be finally 
flowed around the ink flow passages. Therefore, in this 
example, the partition wall is formed between the third 
dummy nozzle 110 and the fourth dummy nozzle 110 
when counted from the central dummy nozzle 1 10 in the 
direction toward the ink flow passages 110 to extend 
into the inside of the common liquid chamber 180. 
Thereby, the sealant is likely to stop at the third dummy 
nozzle 110, and is neither flowed into the fourth dummy 
nozzle 110 adjacent to the ink flow passages 100 nor 
passed around the ink flow passages 100. 
[0084] Also, for pouring the sealant into the dummy 
nozzles 1 10, a hole 120 is bored in the orifice plate 160 
for each dummy nozzle 1 1 0 for more easily bringing the 
sealant into the orifice plate 160, because the air will be 
exhausted due to the sealant flowed into the dummy 
nozzles 110. The sealant brought into each dummy 
nozzle 1 1 0 will not extend beyond the surface of the ori- 
fice plate 160 due to surface tension over the hole 120 
of the orifice plate 160, so that the sealant is filled 
between the orifice plate and the silicon substrate in the 
dummy nozzle portion. 

[0085] Accordingly, in this example, the ink jet head 
comprises a plurality of common liquid chambers, seal- 
ant inlet grooves for separation between common liquid 
chambers, and dummy nozzles similar to ink flow pas- 
sages in the region between common liquid chambers 
and in line with ink flow passages to form the wall for 
preventing the sealant from flowing into the ink flow pas- 
sages, and a grooved member which allows the sealant 
to come to the orifice plate reliably as the air inside can 
be exhausted by pouring the sealant due to a hole 
bored in the orifice plate corresponding to the dummy 
nozzle, wherein a plurality of dummy nozzles are 
formed, and a pool for sealant is formed by sinking a 
portion of common liquid chamber near the dummy noz- 
zle in a depth direction of the liquid chamber, whereby 
the separation between common liquid chambers can 
be made reliably without sealant passing around the ink 
flow passages, and further the wall between the third 
nozzle and the fourth nozzle which is located one noz- 
zle inside from the dummy nozzle adjacent to the ink 
flow passage is extended into the inside of common liq- 
uid chamber to provide a stop for overflowing sealant, 
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so that the sealant is likely to stop at the third dummy 
nozzle to effect the separation between common liquid 
chambers more reliably without the ink passing around 
the ink flow passages, and the improved yield is 
attained. 5 

(Example 13) 

[0086] Figs. 21 to 23 show the constitution of an ink 
jet head according to the thirteenth example of the w 
invention. Fig. 21 shows a ceiling plate (grooved mem- 
ber) 3 which is formed integrally with an orifice plate 2 of 
the ink jet head 1 as looked from the back side, the ink 
jet head 1 for the color being separately formed with four 
common liquid chambers of 4BK, 4C, 4M and 4Y in this 15 
example. 5BK, 5C, 5M and 5Y are formed correspond- 
ing to common liquid chambers 4BK, 4C, 4M and 4Y. 
5BK, 5C, 5M and 5Y are ink supply passages extending 
from the top plane of common liquid chambers 4BK, 4C, 
4M and 4Y, and 6BK, 6C, 6M and 6Y are liquid channels 20 
into which the inks of black (BK), cyan (C), magenta (M) 
and yellow (Y) are introduced from respective common 
liquid chambers 4BK, 4C, 4M and 4Y. 7BK, 7C, 7M and 
7Y are ink discharge ports for discharging the inks of 
colors introduced into the liquid channels 6BK, 6C, 6M 25 
and 6Y. Note that in addition to the above liquid chan- 
nels and the ink discharge ports, dummy liquid channels 
60 having no discharge function and corresponding 
dummy ink discharge ports are provided. 
[0087] Also, 8 is a concave surface (hereinafter 30 
referred to as a relief face) according to the invention 
which is formed by cutting the top portion 3A of the 
grooved member 3 near the rear end thereof smoothly 
and concavely toward the junction face with a heater 
board 1 04, 9 is a sealing resin inlet opening provided at 35 
the rear end of the top portion 3A of the grooved mem- 
ber 3, 1 0 is a separation groove formed on a partition 
wall 1 1 between common liquid chambers, and 12 is a 
resin guide groove formed along the relief face 8 for 
guiding the sealing resin from each inlet opening 9 into 40 
each separation groove 10. Furthermore, in this exam- 
ple, a rib (hereinafter referred to as a flow stop rib) 1 3 of 
semicircular shape for preventing the diffusion of resin 
is provided around each resin inlet opening 9 at the top 
portion of the grooved member, as shown in Figs. 22 45 
and 23. On the back face 2A of the orifice plate 2 is 
formed a sealing groove 14, communicating to each 
separation groove 10, which serves to guide the resin 
therealong from each separation groove 1 0 for the seal- 
ing between the orifice plate rear face 2A and the heater so 
board 104 by pouring the seating resin as described 
below and shown in Fig. 21 and Fig. 23. 
[0088] In assembling the ink jet head thus consti- 
tuted, the heater board 104 and a wiring substrate 106 
are fixed by adhesive at their predetermined positions 55 
on a base board 105 made of metallic material such as 
aluminum which is easy to release the heat, respec- 
tively, with bonding wires 109 disposed to electrically 



connect corresponding terminals between the heater 
board 104 and the wiring substrate 106. And a wire 
bond sealing portion 510 made of an insulator for the 
protection is covered on the portion including the bond- 
ing wires 109 and pads 107, 108 at both ends. Subse- 
quently, the groove member 3 having the orifice plate 2 
formed as shown in Fig. 21 is joined by adhesive on the 
heater board 1 04, in which case it is necessary to keep 
the partition walls 1 1 between common liquid chambers 
4BK, 4C, 4M and 4Y sufficiently sealed. 
[0089] In this example, in making the sealing, the 
sealing resin 122 is injected through the tip of a syringe 
needle 4200, with the syringe needle 4200 held near 
the inlet opening 9 provided at the rear edge of the top 
portion 3A of the grooved member, as shown in Fig. 23. 
In this way, the sealing resin 122 injected in excess 
quantity is restricted by the flow stop rib 13 provided on 
the top portion 3A of the grooved member from flowing 
over the top portion 3A, falling down along the resin 
guide groove 12 provided on the relief face 8 of the 
grooved member 3 due to capillary action force as well 
as gravitational force, and further permeating into the 
rear face 2A of the orifice plate 2. And the sealant finally 
comes to the rear face 2A of the orifice plate 2, and is 
guided along the sealing groove 14 and the dummy liq- 
uid channels 60, in which state all the resin 122 is cured. 
Note that the dummy discharge ports communicating to 
the dummy liquid channels 60 act as the air vent, and 
function to hold the resin 122 having come to the 
dummy discharge ports therearound due to the action 
of surface tension. 

[0090] In this example, since the inlet openings 9 
are provided at the rear edge of the top portion 3A of the 
grooved member, with the relief face 8 of the grooved 
member 3 concaved forward, the syringe needle will not 
interfere with the wire bonding sealing portion 510 to 
impair the sealing portion 510, even though the syringe 
needle 4200 has more or less variations in the injection 
position. Also, the heater board 104 is unnecessary to 
extend rearwards of the rear end of the grooved mem- 
ber 3, so that the length of the heater board 104 in the 
direction orthogonal to the discharge face can be limited 
to the minimum value as required. 

(Example 14) 

[0091] Figs. 24 and 25 show a fourteenth example 
of the invention. While in the thirteenth example, the 
sealing resin 122 is poured into individual inlet openings 
9, it is noted that in the fourteenth example, the sealant 
122 can be poured into a plurality of inlet openings 9 
substantially at the same time. Therefore, in this four- 
teenth example, inlet passages 24 with ribs 23 are pro- 
vided on the top portion 3A of the grooved member to 
be able to communicate to the plurality of inlet openings 
9, as shown in these figures. Note that in forming such 
inlet passages 24, it may be also possible to form a 
groove for communicating commonly to the plurality of 
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inlet openings, instead of surrounding the inlet pas- 
sages 24 with the ribs 23. This is true with the thirteenth 
example. And instead of the ribs 1 3, the peripheral por- 
tion of the inlet openings 9 may be formed at a lower 
level by one step. 

[0092] In this way, by forming the inlet passages 24 
for the plurality of inlet openings 9 on the top portion 3A 
of the grooved member, the sealing resin can be led to 
the plurality of inlet openings 9 only by supplying the 
sealing resin to a free site in the inlet passages 24 by 
means of a syringe needle, and can seal the region 
between the common liquid chamber and the liquid 
channels for each color from the inlet opening 9 through 
the same path as in the thirteenth example. Accordingly, 
it is unnecessary to move the syringe needle near the 
inlet openings, wherein the injection process can be 
shortened in time and the operation simplified. 

(Example 15) 

[0093] As shown in Fig. 26, a grooved member of 
this example is formed in such a manner that when ink 
flow passages 1 00 communicating to the same recess 
portion 1 80 is made one group of ink flow passages, a 
plurality of dummy nozzles 1 1 0, 1 1 1 formed similarly to 
ink flow passages are formed between mutually adja- 
cent groups of ink flow passages, and in particular, at 
least a central dummy nozzle 110 is wider than ink flow 
passages 100, and substantially as wide as a common 
liquid chamber separation groove 130 as will be 
described later. The dummy nozzles 110, 111 are in 
communication with the outside through holes 120 
formed in the orifice plate 160, and in particular, at least 
a central hole 120 is led to a groove 125 formed on the 
back face of the orifice plate 160. 
[0094] On the other hand, on a junction face of each 
common liquid chamber separation wall with a silicon 
substrate 190 is formed a common liquid chamber sep- 
aration groove 130 extending from the side end (top 
end) of the orifice plate 1 60 to the other end of (rear 
end) thereof, its top end being in communication with 
the central dummy nozzle 110. Also, the rear end of 
each common liquid chamber separation groove 130 
serves as a sealant inlet opening 1 70 for pouring the 
sealant for the sealing between common liquid cham- 
bers after joining a ceiling plate 520 with the silicon sub- 
strate 190, the width of the sealant inlet opening being 
greater than the width of common liquid chamber sepa- 
ration groove 1 30. That is, the size of the sealant inlet 
opening 170 is greater than the cross section of the 
common liquid chamber separation groove 1 30. 
[0095] In this example, using polysulfone as the 
molding resin, the ceiling plate 520 was formed by injec- 
tion molding under the conditions where the plasticizing 
temperature was about 400°C and the mold tempera- 
ture was about 150°C. Note that the forming method of 
the ceiling plate having the ink flow passages and the 
common liquid chambers is not limited to an injection 



molding method, but may be a liquid casting method 
using a similar mold or a transfer mold method. How- 
ever, the subject of the present invention resides in pro- 
viding an inexpensive color recording head with good 
5 mass productivity, and from such a respect, the injection 
molding method having a short molding cycle is desira- 
ble. 

[0096] Referring now to Fig. 27, the process of 
pouring the sealant on the basis of the above constitu- 
te? tion will be described below. 

[0097] Fig. 27 is a cross-sectional view of the 
essence of a common liquid chamber separation seal- 
ing process in the ink jet head as shown in Fig. 28. 
[0098] As shown in Fig. 27, in pouring the sealant, 

15 the sealant 1 71 is first applied on the silicon substrate 
1 90 rearwards of the sealant inlet opening 1 70 by using 
pouring means such as a dispenser. The sealant 171 
applied on the silicon substrate 190 will enter the com- 
mon liquid chamber separation groove 1 30 due to capil- 

20 iary phenomenon, and further come to the central 
dummy nozzle 1 1 0. After the central dummy nozzle 110 
is filled with the sealant 171, the sealant 171 will over- 
flow from the central dummy nozzle 1 1 0, and enter the 
dummy nozzles 1 1 1 outwardly adjacent thereto from 

25 the back side. This operation is repeated successively 
until the dummy nozzles 110, 111 are filled with the 
sealant. Also, since each dummy nozzle 110, 111 is in 
communication with the outside through a respective 
hole 120, the sealant can be brought into the through 

30 hole 120 which serves to escape the air inside the 
dummy nozzle 110, 111 when the sealant 171 is 
entered. Then, the sealant 171 is held within the hole 
120 due to surface tension, thereby sealing completely 
the region between common liquid chambers. 

35 [0099] Further, the groove 1 25 leading to the cen- 
tral dummy nozzle 110 is formed on the orifice plate 
160, thereby serving to flow the sealant 1 71 to the con- 
tact face between the silicon substrate 1 90 and the ori- 
fice plate 1 60 to seal that contact face, while having the 

40 effect of escaping the excess amount of sealant 171 
which may be entered. 

[0100] Herein, a die 71 for forming ink flow pas- 
sages 1 00 within a mold for the ceiling plate 520 con- 
sisting of a black ink flow passage having a discharge 

45 amount of 80 ng and a color ink flow passage having a 
discharge amount of 40 ng had an even height of 40 jam 
for the ink flow passages 1 00 and the dummy nozzles 
110, 111 for each color in the prior application. On the 
other hand, a die 73 for forming the common liquid 

so chamber is worked with common liquid chamber sepa- 
ration grooves in a substantially square shape 80 jim 
wide and 80 urn high in cross section, in communication 
to the common liquid chambers and the dummy nozzles 
110, 111 (see Fig. 26). 

55 [0101] Therefore, the sealant 171 passing through 
the common liquid chamber separation groove is rapidly 
reduced in cross section as the width is substantially the 
same but the height is halved at the connecting portion 
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with the central dummy nozzle 1 1 0, and this structure 
causes the sealant 171 to overflow into not only the 
dummy nozzles 111 but also the ink flow passages 100 
(main nozzles), wherein it follows that the product is 
non-defective if the overflow is received within a plurality 5 
of dummy nozzles 111, or defective if it comes to the 
main nozzles. 

[01 02] Though as above described, the sealant 1 71 
will overflow at the connecting portion between the com- 
mon liquid chamber separation groove 1 30 and the cen- 
tral dummy nozzle 110, this is because the mold 
structure is necessary to divide on the functional design 
of the recording head, and the die 71 and the die 73 can 
not be incorporated with tolerance 0 as previously 
described, whereby giving priority to their adherence 
with the silicon substrate 190, the die 73 is incorporated 
with an offset of about 1 to 1 0 \in\ with respect to the die 
71 forming the ink flow passage walls 100, resulting in a 
clearance through which the sealant 171 will overflow. 
[0103] Accordingly, even if the material manage- 
ment such as viscosity of sealant 171 or tack free time, 
or the management for the precise control of the injec- 
tion position of dispenser or its injection amount is 
made, the sealant may not be smoothly entered into the 
connecting portion between the common liquid cham- 
ber separation groove and the dummy nozzles commu- 
nicating thereto so that the sealant overflows into the ink 
flow passages (main nozzles). 

(Example 16> 

[01 04] Fig. 28 is an enlarged view of the essence of 
a sixteenth example of an ink jet head of the present 
invention. 

[0105] As shown in Fig. 28, the height of ink flow 
passages 1 00 is 40 urn in this example, but using a die 
71 for forming the ink flow passages 100 which has 
been worked to have the central dummy nozzle 1 1 0 with 
a height of 80 urn, a ceiling plate 520 is molded. 
[0106] Based on such a constitution, when pouring 
the sealant 1 71 , the sealant is entered through the seal- 
ant inlet opening 170 at the rear end of the ceiling plate 
520 into the common liquid chamber separation groove 
130 due to capillary phenomenon, and the sealant 
which has come to the central dummy nozzle 110 will 
advance smoothly forwards of the central dummy noz- 
zle 110 without overflowing at the connecting portion 
between the common liquid chamber separation groove 
130 and the dummy nozzle 110 since the central 
dummy nozzle 110 and the common liquid chamber 
separation grooves are substantially of the same width 
and height. 

[0107] Accordingly, with the constitution of the 
invention, the improvements were made on the struc- 
ture in which the height of dummy nozzles 110 is 
smaller than the height of the common liquid chamber 
separation grooves 1 30, which may constitute a factor 
of advance block, to obtain a smoothly admissible struc- 



ture, it being confirmed that the separation between 
common liquid chambers can be made with good yield. 
[0108] In this example, as the sealant 171 for seal- 
ing the common liquid chamber separation grooves 
130, a room temperature curable liquid silicone resin 
(TSE-399) made by Toshiba Silicone was used, wherein 
the sealant having a viscosity of about 3 Pas (3000cP) 
and a tack free characteristic of about five minutes was 
optimal in this example. Also, the amount of sealant 171 
required in practice to seal the region between common 
liquid chambers is 0.1 mg or less per common liquid 
chamber separation groove 130, but with the constitu- 
tion of the invention, there was no risk that the ink flow 
passages TOO would cause the clogging with an appli- 
cation amount of sealant 171 of 3 mg to 10 mg which 
permitted the stable discharge in the mass production 
process. 

[0109] The material for sealing the common liquid 
chamber separation grooves 1 30 may be optimally a liq- 
uid silicone resin from the review made in the past, as 
above described, but in order to reliably advance such 
material over the distance from the rear end of the com- 
mon liquid chamber of the ink jet recording head to the 
orifice plate 160, it has been found that it is desirable to 
provide the grooves, 80 ^im wide and 80 \xm high, in 
cross section. This is based on the experimental results 
that with the reduced cross section, the capillary force 
will increase, but as the sealant is entering, the flow 
resistance will increase, so that the sealant 171 may 
stop halfway of the common liquid chamber separation 
groove 130, causing an incomplete sealing, while with 
the larger cross section, the capillary force is weaker, so 
that the sealant may also stop halfway thereof. 
[0110] Additionally, as a result of examination of 
how large the cross section at the rear end of the central 
dummy nozzle 1 1 0 is needed to effect the stable sealing 
without causing any problem on the mass production, 
the reduction in the area up to 20% was permitted, 
because it was difficult to attain the close contact 
between the common liquid chamber separation walls 
1 50 and the silicon substrate 1 90 from the respect of die 
incorporation. Also, as a result of examining the width 
and height independently, the reduction in the width and 
height was at most 20% if the reduction in the cross sec- 
tion was within 20%. That is, it was confirmed that when 
the height of the common liquid chamber separation 
grooves 1 30 is 80 urn, the same effects can be exhibited 
as long as the height of the dummy nozzle 1 1 0 is 
reduced 20% or about 64 urn or greater. 
[01 1 1 ] If the central dummy nozzle 1 1 0 may not be 
64 |am or greater high, but the connecting portion with 
the common liquid chamber separation grooves 130 
and its neighborhood is 64 urn or greater to achieve the 
smooth admission of sealant 1 71 , it does not matter that 
the height of the central dummy nozzle on the side of 
the orifice plate 160 may be gently inclined toward the 
height of 40 urn, for exampte, as shown in Fig. 29. 
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(Example 17) 

[01 12] Fig. 30 is an enlarged view of the essence of 
a seventeenth example of an ink jet head of the inven- 
tion. 5 
[01 1 3] As shown in Fig. 30, this example is different 
from the sixteenth example in that the area of the trans- 
verse cross section of a second dummy nozzle 311 
from the center and contact with a common liquid cham- 
ber separation wall 350 is smaller than the area of the w 
transverse cross section of a third dummy nozzle 311 
from the center and adjacent to the ink flow passage 
300. Other constitution is the same as in the sixteenth 
example, and is not described. 

[0114] With such constitution, a die for forming the 15 
ink flow passages and a die for forming the common liq- 
uid chamber which have been incorporated at high pre- 
cision by injection pressure may undesirably have a 
step as large as 20 urn or greater, while continuing the 
molding of the ceiling plate in mass production, so that 20 
the sealant may overflow into the ink flow passages 30 
(main nozzles) through the step as large as 20 urn or 
greater between the common liquid chamber separation 
wall 350 and the silicon substrate, but owing to a differ- 
ence in the capillary force given between the second 25 
dummy nozzle and the third dummy nozzle from the 
center, the sealant having come to the dummy nozzles 
except for the central dummy nozzle 31 0 is drawn into 
the second dummy nozzle 31 1 , and is difficult to flow 
toward the ink flow passages (main nozzles) 300, caus- 30 
ing no problem of the clogging in the ink flow passages. 
[0115] While the amount of sealant necessary to 
seal the region between common liquid chambers in 
practice is 0.1 mg or less per common liquid chamber 
separation groove 330, the application amount of seal- 35 
ant is 5 mg to 50 mg where the stable discharge is 
allowed in the mass production process, so that no clog- 
ging of ink flow passages occurred, with the constitution 
of this example. 

[01 16] Accordingly, in this example, even if the step 40 
between the die for forming the ink flow passages and 
the die for forming the common liquid chamber is 20 urn 
or greater, the ceiling plate can be manufactured with- 
out any maintenance of the mold for the ceiling plate, 
resulting in the stable sealing, as previously described. 45 
[01 1 7] It is the same with the sixteenth example that 
if the cross section of the central dummy nozzle 310 at 
the rear end is reduced up to 20% as compared with 
that of the common liquid chamber separation groove 
330, the same effects can be exhibited. Also, if the 50 
whole of the central dummy nozzle 310 is not 64 urn or 
greater but the connecting portion with the separation 
groove and its neighborhood is 64 urn or greater to 
achieve the smooth admission of sealant, it does not 
matter that the height of the dummy nozzle on the side 55 
of the orifice plate may be gently inclined toward the 
height of 40 urn, as shown in Fig. 29. 
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(Example 18) 

[01 1 8] Fig. 31 is an enlarged view of the essence of 
an eighteenth example of an ink jet head of the inven- 
tion. 

[0119] This example is different from the seven- 
teenth example in that a gap of 10 urn or greater is pro- 
vided between a second dummy nozzle 511 from the 
central dummy nozzle 510 and the top end face of the 
common liquid chamber separation wall 550. Other con- 
stitution is the same as in the seventeenth example, and 
is not described. 

[0120] With such a constitution, owing to the provi- 
sion of a clearance of 10 \xm or greater between the 
second dummy nozzle 51 1 from the center and contact 
with the common liquid chamber separation wall 550 
and the common liquid chamber separation wall 550, 
despite variations in the gap between the common liq- 
uid chamber separation wall 550 of the ceiling plate and 
the substrate due to difference of molding cavity in the 
mass production of the ceiling plate, there occurs a dif- 
ference in the capillary force between the second 
dummy nozzle and the third dummy nozzle, as 
described in the seventeenth example, so that the seal- 
ant having come to the rear end of the dummy nozzles 
511 except for the central dummy nozzle 510 is drawn 
into the second dummy nozzle 51 1 , and is difficult to 
flow in the direction of the ink flow passages (main noz- 
zles) 500, whereby even if excess sealant applied 
enters the common liquid chamber separation grooves 
530 to come to the connecting portion with the central 
dummy nozzle 510, the problems associated with the 
clogging of ink flow passages 500 or the incomplete 
sealing can be resolved. 

[0121] Further, when the common liquid chamber 
separation walls 550 near the sealant inlet opening of 
the ceiling plate are joined with a clearance as large as 
30 \im which is essentially undesired while the ink flow 
passage walls are placed into close contact with the 
substrate, it has been confirmed that the invention can 
exhibit the effects of extending the manufacturing mar- 
gin of other process, because the second dummy noz- 
zle 51 1 is retracted due to capillary force, as previously 
described, even if the sealant is entered from the neigh- 
borhood of the sealant inlet opening along the common 
liquid chamber separation groove 530 as well as from 
under or within the common liquid chamber walls. 

(Example 19) 

[0122] While each of the above-described exam- 
ples is an example of a four liquid chamber head for the 
color recording consisting of 24 nozzles for each color 
of yellow, magenta and cyan having a discharge volume 
of 40 ng, and 64 nozzles for black having a discharge 
volume of 80 ng, this example is a monochrome four liq- 
uid chamber head for the recording of five values includ- 
ing dark black ink, medium dark black ink, medium light 
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black ink, and light black ink. 

[0123] Fig. 32 is an enlarged view of the essence of 
a nineteenth example of an ink jet head of the invention. 
[0124] As shown in Fig. 32, this example is different 
from the sixteenth example in that sinks 693 are pro- 5 
vided on the central dummy nozzle 610 communicating 
to common liquid chamber separation grooves 630 as 
well as on the third dummy nozzle 61 1 from the center 
through a fluid resistance element removal process, and 
further grooves 625 are provided for not only the central w 
dummy groove 610 but also second and third dummy 
nozzles 61 1 from the center. Other constitution is the 
same as in the sixteenth example, and is not described. 
[0125] With this constitution, the incorporating rela- 
tion between a die for forming the common liquid cham- 15 
ber and a die for forming the ink flow passages and the 
dummy nozzles was described, but the common liquid 
chamber separation walls 650 are not completely in 
contact with the substrate, but are floating. Therefore, 
the sealant entering through the sealant inlet opening 20 
advances through the common liquid chamber separa- 
tion groove 630, while in practice some meniscus is 
formed under and inside the common liquid chamber 
separation walls 650. If the die for forming the ink flow 
passages and the die for forming the common liquid 25 
chamber are in the normal incorporating relation, there 
is no problem, but with the ceiling plate having a differ- 
ence of 20 \im or greater wherein the incorporating rela- 
tion is deviated (typically the offset being wider) due to 
the action of injection pressure while the injection mold- 30 
ing is repeated, as a result that the third dummy nozzle 
from the center is sunk by excimer laser to have an 
increased cross section, the second dummy nozzle has 
a smaller cross section than the third dummy nozzle so 
that the sealant is likely to form a meniscus, and has a 35 
stronger capillary force than the third dummy nozzle, 
whereby the sealant flowing from the common liquid 
chamber separation groove 630 under the common liq- 
uid chamber separation walls 650 can be used for the 
stable manufacture without any maintenance of the 40 
mold for molding the ceiling plate. Further, owing to the 
provision of the grooves 625 formed not only in the cen- 
tral dummy nozzle 610 on the side of the orifice plate 
660 but also in the third dummy nozzle 61 1 from the 
center, excess sealant can be flowed away through the 45 
grooves, even if the sealant comes to the third dummy 
nozzle. 

(Example 20) 

50 

[0126] Fig, 33 is an enlarged view of the essence of 
a twentieth example of an ink jet head of the invention. 
[0127] As shown in Fig. 33, in this example, the 
central dummy nozzle 710 communicating to common 
liquid chamber separation grooves 730 is two nozzles 55 
but not one nozzle. Other constitution is the same as in 
the sixteenth example, and is not described. 
[0128] With such a constitution, if the total cross 



section at the rear end of two central dummy nozzles 
710 is reduced by below 20% as compared with the 
cross section at the top end of common liquid chamber 
separation grooves 730, the effects can be exhibited 
due to the same action as described in the sixteenth 
example. 

[0129] While in each of the above examples, an ink 
jet head having four common liquid chambers was 
described for convenience sake, it is needless to say 
that it is the same with a recording head having more 
common liquid chambers or a recording head having 
two or three common liquid chambers. Also, the ink flow 
passages communicating to the common liquid cham-. 
ber may be the combination of ink flow passages having 
different array pitches or the combination of ink flow 
passages with the same array pitch but with different 
volumes of ink discharge droplets. 
[0130] While in each of the above examples, a hole 
was opened at the top end of dummy nozzle (on the ori- 
fice plate side), it is to be noted that a through-hole is 
not necessarily provided, when the air within the dummy 
nozzle can be exhausted outside such as the case 
where there is a clearance (about 5 to 10 urn) between 
the orifice plate and the end face of the substrate. 
[0131] While the grooved member in the above 
examples takes the form of supplying the inks of four 
colors including black, it will be appreciated that the 
grooved member may have three liquid chambers inte- 
grally formed to supply the inks of three colors excluding 
black. 

< Example 21 > 

[01 32] Subsequently, a constitutional example of a 
color ink jet recording apparatus of which an ink jet 
recording head as constituted in each of the above- 
described examples is constructed as a cartridge con- 
taining an ink tank, and which performs the recording 
with such ink jet head cartridge IJC (ink jet unit) 
mounted on the carriage will be described below with 
reference to Figs. 34 to 36. 

[0133] Figs. 34 and 35 show an example of an ink 
jet head cartridge IJC (ink jet unit) capable of recording 
the monochrome or color image. An ink tank receiving 
portion of the head cartridge IJC has an ink tank divided 
by color into sections of black (BK), cyan (C), magenta 
(M) and yellow (Y), as shown by the broken line in Fig. 
6, an orifice plate 2 of the recording head 1 exposed on 
the face of the head cartridge IJC opposite the record- 
ing sheet, as shown in Fig. 7. 20BK, 20C, 20M and 20Y 
are blocks of ink discharge ports which are able to dis- 
charge the inks of black (BK), cyan (C), magenta (M) 
and yellow (Y), and are opened into the orifice plate 2, 
and a portion 2B indicated by the slanting line around 
the periphery of the orifice plate 2 is an area to enclose 
with a cap member at the home position during the 
recording stand-by or the recovery operation. As shown 
in Fig. 34, 21 is a terminal portion for feeding an electric 
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power and a recording signal to the recording head por- 
tion 1 , this terminal portion being electrically connected 
to the corresponding terminal portion on the carriage, 
e.g., a flexible wiring board, as will be described later. 
[0134] Fig. 36 shows the schematic constitution of s 2. 
an ink jet recording apparatus IJRA which is capable of 
the color and monochrome recording, with the above 
head cartridge IJC mounted on the carriage HC. Herein, 
5000 is a platen for holding the recording sheet P 
against a presser plate 5002, wherein the head car- w 
tridge IJC mounted on the carriage HC is moved in the 
directions of the arrows a and b along a guide shaft 
5003, and performs the recording by discharging the ink 
of each color or kind toward the recording sheet P while 
moving in the both directions or a direction of the arrow is 
a. 5004 is a lead screw for driving the carriage HC by 
engaging a part of the carriage HC, 5005 is a thread 
provided on the lead screw 5004, and 5006 is a home 
position detecting lever extended from the carriage HC. 
For this detecting lever 5006, photo-couplers 5007, 20 
5008 are provided at the home position. 5009 is a lead 
screw driving gear, 5010, 5011, 5012 are a gear train 3. 
which can transmit the driving force of a driving motor 

5013 by switching it to the side of recovery mechanism 

5014 or lead screw 5004, 5017 is a cleaning blade, 25 
5022 is a cap member, and 5023 is an opening portion. 
Also, this apparatus has drive signal supply means for 
supplying a drive signal to the recording head. 

[01 35] The recording operation of the ink jet record- 
ing apparatus IJRA with such constitution, as well as the 30 
capping, cleaning, and suction recovery operation, are 
not different from the previously known operations, and 
are not described here. 4. 

Claims 35 

1. An ink jet head for performing recording by dis- 
charging inks comprising 5. 

an element substrate (104; 190; 2100) pro- 40 
vided with a plurality of discharge energy gen- 
erating elements (2300) for discharging inks; 
a plurality of liquid chambers (4BK, 4C, 4M, 4Y; 6. 
180; 280; 2110a, 2110b, 2110c, 2110d) pro- 
vided on said element substrate (104; 190; 45 
2100); and 

groups of ink flow passages (6BK; 6C, 6M, 6Y; 
100; 200; 300; 500; 600; 700; 2101) corre- 7. 
sponding to and communicating with said 
respective liquid chambers (4BK, 4C, 4M, 4Y; so 
1 80; 280; 21 1 0a, 21 1 0b, 21 1 0c, 21 1 0d); 



2101) and between adjacent liquid chambers (4BK, 
4C, 4M, 4Y; 180; 280; 2110a, 2110b, 2110c, 
2110d). 

An ink jet head according to claim 1 , 
characterized by 

a grooved member (3; 400; 520; 1300; 2130) inte- 
grally having a discharge port (120; 2109), a plural- 
ity of grooves constituting said ink flow passages 
(6BK; 6C, 6M, 6Y; 100; 200; 300; 500; 600; 700; 
2101) provided corresponding to said discharge 
energy generating elements (2300), a plurality of 
recess portions constituting said plurality of liquid 
chambers (4BK, 4C, 4M, 4Y; 180; 280; 2110a, 
21 10b, 21 10c, 21 10d) for supplying the inks to said 
plurality of ink flow passages (6BK; 6C, 6M, 6Y; 
100; 200; 300; 500; 600; 700; 2101), and a plurality 
of said separation grooves, wherein said element 
substrate (104; 190; 2100) and said grooved mem- 
ber (3; 400; 520; 1300; 2130) are jointed together. 

An ink jet recording head according to claim 1 , 
characterized in that 

a plurality of separation grooves are provided which 
are constituted of liquid chamber separation 
grooves (10; 110, 111; 210; 310, 311; 510, 511; 
61 0, 61 1 ; 71 0; 21 1 3a, 21 1 3b, 21 1 3c) for separating 
said liquid chambers and ink flow passage separa- 
tion grooves (60; 130; 230; 330; 530; 630; 730) for 
separating groups of ink flow passages communi- 
cating respective liquid chambers. 

An ink jet recoding head according to claim 1 , 2 or 
3, 

characterized in that 

said separation grooves are filled with a sealant. 

An ink jet recording head according to any of claims 
1 to 4, 

characterized in that 

three of said liquid chambers are provided. 

An ink jet recording head according to claim 5, 
characterized in that 

each of said liquid chambers is supplied with a dif- 
ferent ink. 

An ink jet recording head according to claim 5, 
characterized in that 

said liquid chambers are supplied with inks of the 
colors cyan, magenta and yellow in due order. 



characterized in that 8. 

a separation groove (10, 60; 110, 111, 130; 210, 
230; 310, 311; 330; 510, 511, 530; 610, 611, 630; 55 
710, 730; 21 13a, 21 13b, 2113c) is formed between 
respective ones of said groups of ink flow passages 
(6BK; 6C, 6M, 6Y; 100; 200; 300; 500; 600; 700; 9. 



An ink jet recording head according to claim 1 , 2 or 
3, 

characterized in that 

four of said liquid chambers are provided. 

An ink jet recording head according to claim 8, 
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characterized in that 

said liquid chambers are supplied with inks of the 
colors black, cyan, magenta and yellow in due 
order. 

10. An ink jet recording head according to claim 9, 
characterized in that 

the volume of said liquid chamber corresponding to 
black is greater than that of other liquid chambers. 

11. An ink jet recording head according to claim 2, 
characterized in that 

said grooved member (3; 400; 520; 1300; 2130) 
has a discharge port face (2; 160; 260; 360; 660; 
2140) formed with discharge ports and openings 
(1 4; 1 25; 225; 625) in communication with said sep- 
aration grooves (10, 60; 1 10, 1 1 1, 130; 210, 230; 
310, 311; 330; 510, 511, 530; 610, 611, 630; 710, 
730; 2113a, 2113b, 2113c) being formed on said 
discharge port face (2; 160; 260; 360; 660; 2140). 

12. An ink jet recording head according to claim 1 or 2, 
characterized in that 

the distance between said liquid chambers is equal 
to an integral multiple of the pitch of an array of said 
ink flow passages. 

13. An in jet recording head according to claim 4, 
characterized in that 

said sealant is hydroscopic curable resin. 

14. An ink jet recording head according to claim 4, 
characterized in that 

said sealant is silicone resin. 

15. An ink jet recording head according to claim 1 or 2, 
characterized in that 

a pool (145) for sealant is provided on either side of 
said separation groove (1 1 0; 1 30). 

16. An ink jet recording head according to claim 1 1 , 
characterized in that 

said separation groove has a wider opening (9; 1 70; 
270) opposite said opening (14; 125; 225; 625) of 
said separation groove on said discharge port face 
(2; 160; 260; 360; 660; 2140). 

17. An ink jet recording head according to claim 1 , 
characterized in that 

the wettability of the inner face of said separation 
groove (10, 60; 1 10, 1 11, 130; 210, 230; 310, 311; 
330; 510, 511, 530; 610, 611, 630; 710, 730; 
21 13a, 21 13b, 21 13c) is greater than that of a con- 
tact portion of the wall constituting said separation 
groove (1 0, 60; 1 1 0, 1 1 1 , 1 30; 21 0, 230; 31 0, 31 1 ; 
330; 510, 511, 530; 610, 611, 630; 710, 730; 
2113a, 2113b, 2113c) with said substrate (104; 
1 90; 2100) and that of the surface of said substrate 



(104; 190; 2100) in contact with said contact por- 
tion, 

18. An ink jet recording head according to claim 1 or 2, 
5 characterized in that 

said discharge energy generating element (2300) is 
an electrothermal converter. 

19. An ink jet unit for performing the recording by dis- 
w charging the inks, comprising: 

an ink jet recording head according to any of 
claims 1 to 18; and 

an ink tank for storing the inks to be supplied to 
15 said recording head. 

20. An ink jet recording apparatus for performing the 
recording by discharging the inks, comprising: 

20 an ink jet recording head according to any of 

claims 1 to 18; and 

means for conveying the recording medium for 
accepting the inks discharged from said 
recording head. 

25 

21. An ink jet recording apparatus for performing the 
recording by discharging the inks, comprising: 

an ink jet recording head according to any of 
30 claims 1 to 18; and 

drive signal supply means. 

Patentanspruche 

35 1. Tintenstrahlkopf zur Ausfuhrung der Aufzeichnung 
durch AusstoG von Tinten, der aufweist 

ein Elementsubstrat (104, 190, 2100), das mit 
einer Vielzahl von AusstoGenergieerzeugungs- 
40 elementen (2300) zum AusstoB von Tinten ver- 

sehen ist, 

eine Vielzahl von Flussigkeitskammern (4BK, 
4C, 4M, 4Y, 180, 280, 2110a, 2110b, 2110c, 
21 10d), die an dem Elementsubstrat (104, 190, 

45 21 00) vorgesehen sind, und 

Gruppen von Tintenstromungskanalen (6BK, 
6C, 6M, 6Y, 100, 200, 300, 500, 600, 700, 
2101), die den jeweiligen Flussigkeitskammern 
(4BK, 4C, 4M, 4Y, 180, 280, 2110a, 2110b, 

so 2110c, 2110d) entsprechen und mit diesen in 

Verbindung stehen, 

dadurch gekennzeichnet, daft 

eine Trennaussparung (10, 60, 110, 111, 130, 210, 
55 230, 310, 311, 330, 510, 511, 530, 610, 611, 630, 
710, 730, 2113a, 2113b, 2113c) zwischen jeweili- 
gen der Gruppen von Tintenstromungskanalen 
(6BK, 6C, 6M, 6Y, 100, 200, 300, 500, 600, 700, 



18 



33 



EP 0 656 261 B1 



34 



2101) und zwischen angrenzenden Flussigkeits- 
kammern (4BK, 4C, 4M, 4Y, 180, 280, 2110a, 
21 10b, 2110c, 21 10d) ausgebildet ist. 

2. Tintenstrahlkopf gemaB Anspruch 1 , 
gekennzeichnet durch 

ein mit Aussparungen versehenes Teil (3, 400, 520, 
1 300, 21 30), das auf einstiickige Weise eine Aus- 
stoBoffnung (120, 2109), eine Vielzahi von Ausspa- 
rungen, welche die Tintenstrdmungskanate (6BK, 
6C, 6M, 6Y, 100, 200, 300, 500, 600, 700, 2101) bil- 
den, die entsprechend den AusstoBenergieerzeu- 
gungselementen (2300) vorgesehen sind, eine 
Vielzahi von Ausnehmungsabschnitten, welche die 
Vielzahi von Flussigkeitskammern (4BK, 4C, 4M, 
4Y, 180, 280, 2110a, 2110b, 2110c, 2110d) bilden, 
urn der Vielzahi von Tintenstrdmungskanalen (6BK, 
6C, 6M, 6Y, 100, 200, 300, 500, 600, 700, 2101) die 
Tinten zuzufuhren, und eine Vielzahi von Trennaus- 
sparungen hat, wobei das Elementsubstrat (104, 
190, 2100) und das mit Aussparungen versehene 
Teil (3, 400, 520, 1300, 2130) miteinander verbun- 
den sind. 

3. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 , 
dadurch gekennzeichnet, daft 

eine Vielzahi von Trennaussparungen vorgesehen 
sind, welche aus Flussigkeitskammer-Trennaus- 
sparungen (1 0, 1 1 0, 11 1 , 21 0, 31 0, 31 1 , 51 0, 511 , 
610, 611, 710, 2113a, 2113b, 2113c) zur Abteitung 
der Flussigkeitskammern und Tintenstromungska- 
nal-Trennaussparungen (60, 130, 230, 330, 530, 
630, 730) zur Abteilung von Gruppen der Tinten- 
stromungskanale gebildet sind, die entsprechende 
Flussigkeitskammern verbinden. 

4. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 , 
2 oder 3, 

dadurch gekennzeichnet, daft 

die Trennaussparungen mit einer Dichtungsmasse 
gefullt sind. 

5. Tintenstrahlaufzeichnungskopf gemaB einem der 
Anspriiche 1 bis 4, 

dadurch gekennzeichnet, da 13 

drei der Flussigkeitskammern vorgesehen sind. 

6. Tintenstrahlaufzeichnungskopf gemaB Anspruch 5, 
dadurch gekennzeichnet, daft 

jede der Flussigkeitskammern mit einer anderen 
Tinte versorgt wird. 

7. Tintenstrahlaufzeichnungskopf gemaB Anspruch 5, 
dadurch gekennzeichnet, daB 

die Flussigkeitskammern in passender Reihenfolge 
mit Tinten der Farben Zyan, Magenta und Gelb ver- 
sorgt werden. 



8. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 , 
2 Oder 3, 

dadurch gekennzeichnet, daB 

vier der Flussigkeitskammern vorgesehen sind. 

5 

9. Tintenstrahlaufzeichnungskopf gemaB Anspruch 8, 
dadurch gekennzeichnet, daB 

die Flussigkeitskammern in passender Reihenfolge 
mit Tinten der Farben Schwarz, Zyan, Magenta und 
w Gelb versorgt werden. 

10. Tintenstrahlaufzeichnungskopf gemaB Anspruch 9, 
dadurch gekennzeichnet, daB 

das Volumen der Flussigkeitskammer, die Schwarz 
15 entspricht, groBer als das der anderen Flussigkeits- 
kammern ist. 

11. Tintenstrahlaufzeichnungskopf gemaB Anspruch 2, 
dadurch gekennzeichnet, daB 

20 das mit Aussparungen versehene Teil (3, 400, 520, 
1300, 2130) eine AusstoBoffnungsflache (2, 160, 
260, 360, 660, 2140) hat, die mit AusstoBoffnungen 
und Offnungen (14, 125, 225, 625) ausgebildet ist, 
die in Verbindung mit den an der AusstoBoffnungs- 

25 flache (2, 160, 260, 360, 660, 2140) ausgebildeten 
Trennaussparungen (10, 60, 110, 111, 130, 210, 
230, 310, 311, 330, 510, 511, 530, 610, 611, 630, 
71 0, 730, 21 1 3a, 21 1 3b, 21 1 3c) stehen. 

30 12. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 
Oder 2, 

dadurch gekennzeichnet, daB 

die Distanz zwischen den Flussigkeitskammern 
gleich einem ganzzahligen Vielfachen des 
35 Abstands einer regelmaBigen Anordnung der Tin- 
tenstromungskanale ist. 

13. Tintenstrahlaufzeichnungskopf gemaB Anspruch 4, 
dadurch gekennzeichnet, daB 

40 die Dichtungsmasse ein hydroskopisches aushart- 
bares Harz ist. 

14. Tintenstrahlaufzeichnungskopf gemaB Anspruch 4, 
dadurch gekennzeichnet, daB 

45 die Dichtungsmasse Silkonharz ist. 

15. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 
Oder 2, 

dadurch gekennzeichnet, daB 

so auf beiden Seiten der Trennaussparung (110, 1 30) 
ein Becken (145) fur die Dichtungsmasse vorgese- 
hen ist. 

16. Tintenstrahlaufzeichnungskopf gemaB Anspruch 
55 11, 

dadurch gekennzeichnet, daB 

die Trennaussparung entgegengesetzt der Offnung 

(14, 125, 225, 625) der Trennaussparung an der 
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AusstoBoffnungsflache (2, 160, 260, 360, 660, 
2140) eine breitere Offnung (9, 170, 270) hat. 

17. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1, 
dadurch gekennzeichnet, daft s 

die Benetzbarkeit der Innenflache der Trennaus- 
sparung (1 0, 60, 1 1 0, 1 1 1 , 1 30, 21 0, 230, 31 0, 31 1 , 
330, 510, 511, 530, 610, 611, 630, 710, 730, 
21 1 3a, 21 1 3b, 21 1 3c) groBer als die eines Kontakt- 
abschnitts der Wand, welche mit dem Substrat 10 
(104, 190, 2100)dieTrennaussparung (10, 60, 110, 
111, 130, 210, 230, 310, 311, 330, 510, 511, 530, 
610, 61 1, 630, 710, 730, 21 13a, 21 13b, 21 13c) bil- 
det, und die der Oberflache des Substrats (104, 
1 90, 21 00) im Kontakt mit dem Kontaktabschnitt ist. 15 

18. Tintenstrahlaufzeichnungskopf gemaB Anspruch 1 
Oder 2, 

dadurch gekennzeichnet, daft 

das AusstoBenergieerzeugungselement (2300) ein 20 
elektrothermischer Wandler ist. 



une pluratite de chambres a liquide (4BK, 4C, 
4M, 4Y ; 180 ; 280 ; 2110a; 2110b, 2110c, 
2100d) agencees sur ledit substrat (104 ; 190 ; 
2100) et 

des groupes de passages d'ecoulement 
d'encre (6BK ; 6C, 6M, 6Y ; 100 ; 200 ; 300 ; 
500 ;600 ; 700 ; 21 01 ) correspondant auxdites 
chambres a liquide respectives et communi- 
quant avec celles-ci (4BK, 4C, 4M, 4Y ; 180 ; 
280 ; 2110a ; 2110b, 2110c, 2100d), 

caracterisee en ce que 

une rainure de separation (10, 60 ; 1 10, 111, 130 ; 
210, 230 ; 310, 31 1 ; 330 ; 510, 51 1 , 530 ; 610, 61 1 , 
630 ; 710, 730 ; 2113a, 2113b, 2113c) estformee 
entre des groupes respectifs desdits groupes de 
passages d'ecoulement d'encre (6BK ; 6C, 6M, 6Y 
; 100 ; 200 ; 300 ; 500 ; 600 ; 700; 2101) et entre 
des chambres a liquide adjacentes (4BK, 4C, 4M, 
4Y ; 180 ; 280 ; 21 10a ; 21 10b, 2110c, 2100d). 



19. Tintenstrahleinheit zur Ausfuhrung der Aufzeich- 
nung durch AusstoB der Tinten, die aufweist 

25 

einen Tintenstrahlaufzeichnungskopf gemaB 
einem der Anspruche 1 bis 18, und 
einen Tintenbehalter zur Aufbewahrung der 
dem Aufzeichnungskopf zuzufiihrenden Tin- 
ten. 30 

20. Tintenstrahlaufzeichnungsvorrichtung zur Ausfuh- 
rung der Aufzeichnung durch AusstoB der Tinten, 
die aufweist 

35 

einen Tintenstrahlaufzeichnungskopf gemaB 
einem der Anspruche 1 bis 18, und 
eine Einrichtung zum Transport des Aufzeich- 
nungsmediums zur Aufnahme der von dem 
Aufzeichnungskopf ausgestoBenen Tinten. 40 



2. Tete a jet d'encre selon la revendication 1 , 
caracterisee par 

un element rainure (3 ; 400 ; 520 ; 1300 ; 2130) 
ayant un orifice d'ejection venu de matiere (120 ; 
2109), une pluralite de rainures constituant lesdits 
de passages d'ecoulement d'encre (6BK ; 6C, 6M, 
6Y ; 100 ; 200 ; 300 ; 500 ; 600 ; 700 ; 2101) agen- 
cees en correspondance avec lesdits elements 
(2300) produisant de I'energie d'ejection, une plura- 
lite de parties en creux constituant ladite pluralite 
de chambres a liquide (4BK, 4C, 4M, 4Y ; 180 ; 280 
; 210a ; 2110b, 2110c, 2100d) pour fournir les 
encres a ladite pluralite de passages d'ecoulement 
d'encre (6BK ; 6C, 6M, 6Y ; 100 ; 200 ; 300 ; 500 ; 
600 ; 700 ; 21 01 ), et une pluratite desdites rainures 
de separation, dans lequel ledit substrate (104 ; 
190 ; 2100) et ledit element rainure (3 ; 400 ; 520 ; 
1300 ; 2130) sont relies ensemble. 



21. Tintenstrahlaufzeichnungsvorrichtung zur Ausfuh- 
rung der Aufzeichnung durch AusstoB der Tinten, 
die aufweist 

45 

einen Tintenstrahlaufzeichnungskopf gemaB 

einem der Anspruche 1 bis 18, und 

eine Antriebssignal-Zufuhrungseinrichtung. 

Revendications so 

1. Tete a jet d'encre destinee a effectuer un enregis- 
trement par ejection d'encres comportant : 



3. Tete d'enregistrement a jet d'encre selon ia reven- 
dication 1 , 

caracterisee en ce qu'ii est prevu 
une pluralite de rainures de separation qui se com- 
posent de rainures de separation de chambre a 
liquide (10 ; 110, 111 ; 210 ; 310, 311 ; 510, 511 ; 
610, 611 ; 710 ; 2113a, 2113b, 2113e), pour spa- 
rer lesdites chambres a liquide, et de rainures de 
separation de passage d'ecoulement d'encre (60 ; 
130 ; 230 ; 330 ; 530 ; 630 ; 730) pour separer les 
groupes de passages d'ecoulement d'encre com- 
muniquant avec les chambres a liquide respectives. 



50 



un substrat (1 04 ; 1 90 ; 21 00) muni d'une plura- 55 4. Tete d'enregistrement a jet d'encre selon la reven- 
lite d'elements (2300) produisant une energie dication 1 , 2 ou 3, 

d'ejection pour ejecter des encres, caracterisee en ce que 

lesdites rainures de reparation sont remplies d'un 
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materiau d'etancheite. 

5. Tete d'enregistrement a jet d'encre selon I'une 
quelconque des revendications 1 a 4, 
caracterisee en ce que 

trois chambres a liquide sont prevues. 

6. Tete d'enregistrement a jet d'encre selon la reven- 
dication 5, 

caracterisee en ce que 

chacune desdites chambres a liquide est alimentee 
en une encre differente. 

7. Tete d'enregistrement a jet d'encre selon la reven- 
dicattonS, 

caracterisee en ce que 

lesdites chambres a liquide sont alimentees avec 
des encres de couleurs cyan, magenta et jaune, 
dans I'ordre! 

8. Tete d'enregistrement a jet d'encre selon la reven- 
dication 1 , 2 ou 3, 

caracterisee en ce que 

quatre chambres a liquide sont prevues. 

9. Tete d'enregistrement a jet d'encre selon la reven- 
dication 8, 

caracterisee en ce que 

lesdites chambres a liquide sont alimentees avec 
des encres de couleurs noire, cyan, magenta et 
jaune, dans I'ordre. 

10. Tete d'enregistrement a jet d'encre selon la reven- 
dication 9, 

caracterisee en ce que 

le volume de ladite chambre a liquide correspon- 
dant au noir est plus grand que celui des autres 
chambres a liquide. 

11. Tete d'enregistrement a jet d'encre selon la reven- 
dication 2, 

caracterisee en ce que 

ledit element rainure (3 ; 400 ; 520 ; 1300 ; 2130) a 
une face a orifices d'ejection (2 ; 160 ; 260 ; 360 ; 
660 ; 2140) dans laquelle sont formes des orifices 
d'ejection, et des ouvertures (14 ; 125 ; 225 ; 625) 
en communication avec lesdites rainures de sepa- 
ration (10, 60 ; 110, 111, 130; 210, 230 ; 310 , 311 
; 330 ; 510, 511, 530 ; 610, 611, 630 ; 710, 730 ; 
2113a, 2113b, 2113c) sont formees sur ladite face 
a orifices d'ejection (2 ; 160 ; 260 ; 360 ; 660 ; 
2140). 

12. Tete d'enregistrement a jet d'encre selon la reven- 
dication 1 ou 2, 

caracterisee en ce que 

la distance entre lesdites chambres a liquide est 
egale a un multiple entier du pas d'une rangee des- 



dits passages d'ecoulement d'encre. 

13. Tete d'enregistrement a jet d'encre selon la reven- 
dication 4, 

5 caracterisee en ce que 

ledit materiau d'etancheite est une resine hygrosco- 
pique pouvant durcir. 

14. Tete d'enregistrement a jet d'encre selon la reven- 
10 dication 4, 

caracterisee en ce que 

ledit materiau d'etancheite est de ta resine silicone. 

15. Tete d'enregistrement a jet d'encre selon la reven- 
15 dication 1 ou 2, 

caracterisee en ce que 

un creux (145) pour materiau d'etancheite est 
agence de chaque cote de ladite rainure de separa- 
tion (110; 130). 

20 

16. Tete d'enregistrement a jet d'encre selon la reven- 
dication 1 1 , 

caracterisee en ce que 

ladite rainure de separation a une ouverture (9 ; 
25 170 ; 270) plus large que ladite ouverture (14 ; 125 
; 225 ; 625) de ladite rainure de separation situee 
sur ladite face a orifices d'ejection (2 ; 1 60 ; 260 ; 
360; 660; 2140). 

30 17. Tete d'enregistrement a jet d'encre selon la reven- 
dication 1 , 

caracterisee en ce que 

la mouillabilite de la face interieure de ladite rainure 
de separation (10, 60 ; 110, 111, 130 ; 210, 230 ; 
35 310, 31 1 ; 330 ; 510, 51 1, 530 ; 610, 611, 630 ; 710, 
730 ; 2113a, 2113b, 2113c) est plus grande que 
celle d'une partie de contact de la paroi constituant 
ladite rainure de separation (10, 60 ; 1 1 0, 1 1 1 , 130 
; 210, 230 ; 310, 311 ; 330 ; 510, 511, 530 ; 610, 
40 611, 610 ; 710, 730 ; 2113a, 2113b, 2113c) avec 
ledit substrat (104 ; 190 ; 2100) et que celle de la 
surface dudit substrat (104 ; 190 ; 2100) en contact 
avec ladite partie de contract. 

45 18. Tete d'enregistrement a jet d'encre selon la reven- 
dication 1 ou 2, 
caracterisee en ce que 

ledit element (2300) produisant de I'energie d'ejec- 
tion est un convertisseur electrothermique. 

50 

19. Unite a jet d'encre pour effectuer I'enregistrement 
par ejection d'encres, comportant : 

une tete d'enregistrement a jet d'encre selon 
55 I'une quelconque des revendications 1 a 1 8, et 

un reservoir d'encre pour stocker les encres a 
fournir a ladite tete d'enregistrement. 
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20. Dispositif d'enregistrement k jet d'encre destine a 
effectuer I'enregistrement par ejection d'encres, 
comportant : 

une tete d'enregistrement a jet d'encre selon s 
Tune quelconque des revendications 1 a 18, et 
des moyens pour transporter le support d'enre- 
gistrement destine a accepter les encres elec- 
tees a partir de ladite tete d'enregistrement. 

10 

21. Dispositif d'enregistrement a jet d'encre destine k 
effectuer I'enregistrement par ejection d'encres, 
comportant : 

une tete d'enregistrement a jet d'encre selon 15 
I'une quelconque des revendications 1 a 18, et 

des moyens pour fournir des signaux d'excita- 
tion. 

20 
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FIG. 1 
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FIG. 2 
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FIG. 4 
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FIG. 7 
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FIG. 23 
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FIG. 28 
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FIG. 30 




FIG 31 
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FIG. 32 





FIG. 33 
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FIG. 3U 




FIG. 35 
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